JAK inhibition in the myeloproliferative neoplasms: lessons learned from the bench and bedside.
The discovery of the JAK2 V617F mutation in the classic BCR-ABL1-negative myeloproliferative neoplasms in 2005 catalyzed a burst of research efforts that have culminated in substantial dividends for patients. Beyond JAK2 V617F, a more detailed picture of the pathobiologic basis for activated JAK-STAT signaling has emerged. In some patients with myelofibrosis (MF), next-generation sequencing technologies have revealed a complex clonal architecture affecting both genetic and epigenetic regulators of cell growth and differentiation. Although these bench-top findings have informed the clinical development of JAK inhibitors in MF, they have also provided scientific context for some of their limitations. The JAK1/JAK2 inhibitor ruxolitinib is approved for treatment of MF in North America and Europe and other lead JAK inhibitors discussed herein (fedratinib [SAR302503], momelotinib [CYT387], and pacritinib [SB1518]), have entered advanced phases of trial investigation. Uniformly, these agents share the ability to reduce spleen size and symptom burden. A major challenge for practitioners is how to optimize dosing of these agents to secure clinically relevant and durable benefits while minimizing myelosuppression. Suboptimal responses have spurred a "return to the bench" to characterize the basis for disease persistence and to inform new avenues of drug therapy.